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Summary 
A six-year-old, female, spayed Labrador Re-
triever was evaluated for progressive lame-
ness of one year duration, ending in non-
weight-bearing of the right hindlimb. The 
dog had a history of severe coxarthrosis of 
both hip joints, and had a HELICA hip pros-
thesis implanted in the right hip 18 months 
before. On survey radiographs, the acetabu-
lar and femoral components appeared un-
stable, with a large void in the proximal 
femur and a lacy periosteal reaction on the 
trochanter. Arthrocentesis was performed to 
rule out septic loosening. As culture samples 
were negative, the dog underwent surgery. 
We report the successful revision of an un-
stable HELICA screw hip prosthesis with a 
Zurich cementless total hip replacement. The 
patient had a good clinical and radiological 
outcome seven months postoperatively. 
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Introduction 
Cemented and cementless total hip re-
placements (THR) are treatments which 
are indicated for dogs with pain secondary 
to dysplasia, coxarthrosis, coxofemoral lu-
xation, and irreparable fractures of this 
joint (1). Clinical success following these 
procedures is good, with complications re-
ported between seven to 22% (2–6). Failure 
of the implants may be due to septic or 
aseptic loosening (2–5, 7, 8) which then 
leads to revision surgery. Resorption, sub-
sidence and cortical thinning are recog-
nised events in stable and unstable THR 
(9–12). Differentiation between septic and 
aseptic loosening however can be very 
challenging in some patients. Diagnostic 
imaging and arthrocentesis are common 
tools used to identify the cause of loosening 
in human medicine (13, 14).  
A new femoral cervical implant has been 
developed and designed for dogs based on a 
screw-shaped prosthesis (15). Unstable fe-
moral cervical components and femoral 
fracture were present in three out of 40 pa-
tients in a time frame of one year, and only 
one could be successfully revised on initial 
report, whereas cup revision had a higher 
success rate (15).  
This case report describes the revision of 
an unstable HELICA prosthesis with a Zu-
rich cementless THR.  
Case study 
A 28.4 kg, six-year-old female spayed La-
brador Retriever was evaluated for pro-
gressive lameness of one year duration 
which ended in non-weight bearing of the 
right hindlimb. The dog had a history of se-
vere coxarthrosis of both hip joints which 
had been treated at an earlier time point 
with gold beads (16). The patient was im-
planted with a cementless cervical screw 
hip endoprosthesisa on the right hip 18 
months before. On physical examination, 
the right hindlimb could not be fully ex-
tended and atrophy of the right pelvic mus-
culature was evident. Haematology and 
serum biochemical analyses were within 
reference limits. Survey radiographs 
(Fig. 1A, B, and C) of the pelvis revealed 
a wide area of bone resorption surrounding 
the neck of the prosthesis, which appeared 
loose. It was demarcated with a sharp scle-
rotic margination of bone tissue. Periosteal 
new bone formation adjacent to the greater 
trochanter was present and was characte-
rised by a relatively aggressive pattern. Pis-
toning of the femoral component was evi-
dent when compared between extended 
and flexed radiographic views of the femur 
(Fig. 1A and B). The femoral implant ap-
peared to move several millimetres de-
pending on the position and view taken. 
The acetabular cup had a complete radio-
lucent line around it, surrounded by a scle-
rotic line in its cranial area suggesting 
loosening with micro-motion. Atrophy of 
the right gluteal musculature supported 
the clinical history of disuse of the limb. 
The radiographic diagnosis was loosening 
of the right total hip prosthesis requiring 
further investigations to rule out the pres-
ence of bacterial infection.  
The patient was placed in lateral recum-
bency under general anaesthesia; the right 
hip region was aseptically prepared, and a 
1 cm skin incision was performed cranio-
dorsal to the greater trochanter to decrease 
the risk of iatrogenic contamination of the 
sample. A 22-gauge, 7.62 cm spinal needle 
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fluoraneg in oxygen, and fentanylh at a con-
stant rate of infusion (10 μg/kg/h) was ad-
ministered during the surgical period. The 
right hip was approached through a stan-
dard craniolateral approach. The joint cap-
sule was thickened and the implants were 
found to be loose. The unstable implants 
were easily removed. The acetabulum and 
proximal femur were surgically debrided of 
necrotic material. The proximal endosteal 
aspect of the femur was prepared for the in-
sertion of the femoral component using a 
standard surgical technique (17). The de-
brided material was submitted for histo-
logical and bacteriological examination. A 
32.5 mm cup, a 19 mm medium head-neck, 
and the small stem of a cementless hip 
prosthesisi were positioned. Because of the 
thin sclerotic medial cortex, the fixation of 
the new prosthetic stem was enhanced by 
placing two bicortical screws (3, 17). The 
stability of the weakened trochanter was 
buttressed with a 2.4 locking internal fix-
atorj using five 3.0 mm monocortical 
screws in the greater trochanter and in the 
lateral cortex of the femur. A gentamycin 
sulfate impregnated spongek was placed in 
the joint before closing the surgical wound. 
Postoperative radiographs revealed 
good implant positioning (Fig. 3A and 
B). The angle of lateral opening was 50º and 
the angle of inclination was 30º (3). 
Histology revealed a chronic, prolifer-
ative arthritis with necrotic centres and 
granulomatous inflammation with no neo-
plastic cells identified. Intraoperative cul-
ture from debrided material reported no 
growth of bacteria. 
The patient was discharged from the 
hospital with oral analgesics (3 mg/kg tra-
madoll three times daily; 4 mg/kg carpro-
fenm once daily) and antibiotics (22 mg/kg 
cefazolinn twice a day) prescribed for ten 
days. The patient was weight-bearing one 
was inserted cranio-dorsal of the greater 
trochanter in a ventral and caudal direction 
with the hindlimb in slight abduction and 
outward rotation. During this time, an as-
sistant pressed on the pectineus muscle to 
distend the dorsal aspect of the joint (Fig. 
2). Synovial samples submitted for bacteri-
ology to determine aerobic, anaerobic and 
glycocalix producing bacteria were re-
ported as negative and the cell count was 
within normal limits.  
The revision surgery was planned for 
one week later. The patient was premedi-
cated with 0.003 mg/kg acepromazineb and 
0.007 mg/kg buprenorphinec (IM) and in-
duced with propofol 4 mg/kgd (IV). Epidu-
ral anaesthesia was performed with 0.1 mg/
kg morphinee and 0.5 mg/kg bupivacainef, 
and narcosis was maintained with iso- 
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Fig. 1 Radiographic images of the pelvis of a six-year-old Labrador Retriever with a 12-month-history 
of progressive lameness. The presence of periarticular gold beads belongs to a previous treatment. A) 
Ventrodorsal view with legs extended, B) flexed ‘frog leg’, and C) latero-lateral position. Note the con-
tact between the femoral neck and the stop of the right femoral component when compared to the ven-
trodorsal projection (black arrow). The femur has a range-of-motion of 4 mm with the femoral head and 
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week after surgery and improved during 
the following weeks, gaining muscle mass. 
There was no lameness present, the muscle 
mass was improving, and the range-of-mo-
tion of the operated limb was reduced in 
extension by approximately 10° to 20°, and 
there were no signs of pain. A direct com-
parison with the opposite side was difficult 
due to the extensive arthritic changes pres-
ent.  
Follow-up radiographs of the prosthesis 
at seven months postoperatively did not 
show any signs of instability or other com-
plications (Fig. 4 A and B). Complete in-
tegration of the hip components was pres-
ent and the trochanteric defect was filled 
with new bone. 
Discussion 
We report the successful revision surgery of 
an unstable screw-hip prosthesis with a ce-
mentless THR. Aseptic loosening is a com-
mon complication of cemented total hip 
prosthesis, and was the second most com-
mon short-term complication observed 
after cemented THR in dogs with an inci-
dence rate of 2.1%, however its prevalence 
is difficult to ascertain because is often not 
clinically apparent, and does not always 
necessitate revision surgery (9, 19–21).  
In a review of retrospective studies of ca-
nine THR, aseptic loosening of the femoral 
component requiring revision was reported 
in three percent of cases with long-term fol-
low-up (2, 22, 23). However, no objective en-
gineering analysis was performed to verify 
the clinical performance of THR in dogs. 
Two ex vivo studies showed that the inci-
dence of aseptic loosening of canine ce-
mented acetabular and femoral components 
was high, with a rate of 52.6% and 63.2% re-
spectively that tested loose in these series.  
In the latest study on Zurich cementless 
THR, aseptic loosening of the cup was re-
ported in three percent of the cases, and 
there was also one femoral fracture due to 
thin sclerotic cortices reported. However, 
all were surgically revisable (3). 
The radiographic signs secondary to fe-
moral implant loosening may include cor-
tical thickening, progressive radiolucent 
lines at implant interfaces, evidence of im-
plant pistoning, and for cemented THR, 
fracture lines within the cement mantle (7). 
The lacy periosteal new-bone formation 
about the femoral cortex on plain radio-
graphs is a pathognomonic sign for deep 
infection in human medicine (13, 14). 
However, the radiological appearance of 
the greater trochanter and the radiolucent 
region around the acetabular component 
rendered a clear distinction between osteo-
myelitis and reactive proliferations due to 
instability, which can be difficult to diag-
nose solely on radiographic examination.  
Diagnosis of infection in a total hip 
arthroplasty in humans may require the use 
of extensive laboratory investigations, in-
cluding radiography, nuclear imaging, 
examination of peripheral blood for deter-
mination of the erythrocyte sedimentation 
rate and C-reactive protein level, and 
aerobic and anaerobic incubation of clini-
cal material obtained by aspiration of the 
joint (13, 14). Percutaneous needle aspir-
ation has been reported to be an accurate 
means of identifying bacterial contami-
nation, however this procedure may be as-
sociated with the risk of introducing bacte-
ria into a sterile joint, and is reliable in only 
50% of cases (24–26). In our patient, the 
preoperative cultured samples were 
negative, which was further confirmed by 
intraoperative bacteriological and histo-
logical analysis of the debrided material. 
Based on our experience, placing pressure 
on the pectineus muscle at its insertion 
point on the pubis, and on the ventral re-
gion of the joint capsule, will distend the 
dorsal compartment , making aspiration of 
fluid easier (Fig. 2). Alternatively, arth-
rocentesis assisted with ultrasonographic 
guidance may be helpful.  
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Fig. 2 With patient in lateral recumbency, a 
1 cm skin incision was performed craniodorsal to 
the greater trochanter. Insertion of a 22-gauge, 
7.62 cm spinal needle cranio-dorsal of the greater 
trochanter, in a ventral and caudal direction, with 
the hindlimb in slight abduction and outward ro-
tation, and an assistant pressing on the pectineus 
muscle to distend the dorsal aspect of the joint. 
Fig. 3 A) Immediate postoperative oblique and 
B) laterolateral radiographic projections of the 
femur and pelvis. An internal fixator was used to 
buttress the proximal femoral region. Note the 
good contact of the acetabular component on the 
cranial and caudal equator. Reaming and flatten-
ing of the acetabular component produced in-
complete bone contact with the cup, maximal at 
its pole (black arrow). Two bicortical screws were 
positioned in the most proximal implants holes of 
the stem to gain rotational stability.  
A) 
B) 
Different techniques are reported to re-
place loose septic or aseptic implants. Revi-
sions are done by cemented or cementless 
implants, but cemented revisions for loose 
cups have shown to have a high failure rate 
in human medicine (27, 28). Consequently, 
cementless cup implantation with or with-
out use of allograft has become more popu-
lar, in particular where peripheral press-fit 
fixation can still be achieved (29). As stated 
within other studies, the removal of the im-
plants was easily performed and required a 
short operating time (3, 15).  
In one study regarding HELICA endo-
prosthesis usage, the authors reported signs 
of resorption or instability at the implant-
bone interface one year postoperatively in 
17.5% of the 40 THR surgeries performed 
(cup loosening [n = 3], cup and stem loo-
sening [n = 1], stem loosening [n = 1], re-
sorption under the collar of femoral pros-
thesis [n = 2]; [15]). One possible expla-
nation for the two cases that experienced 
stem loosening may be that the distribution 
of loading on the femoral neck and the fe-
moral head was offset. Indeed, the physio-
logical load is on the medial cortex; a 
greater distance between the centre of the 
head and femoral axis would increase stress 
and bending moments on the femoral im-
plant (30). The varus-valgus positioning of 
the femoral component could have played 
an important role as well, even if the correct 
angle of the femoral neck prosthesis was 
automatically achieved during insertion 
(15). The two patients with resorption 
under the collar were not revised because 
no signs of severe lameness were displayed. 
Resorption, also known as stress shielding, 
is a normal phenomenon which occurs be-
tween bone and stiffer material (30). How-
ever, these patients were not followed 
further and it was not possible to know if 
loosening or subsidence of the stem hap-
pened at a later time point. Stem sub-
sidence is a well recognised complication of 
un-cemented total hip arthroplasty pros-
theses when the implant size is incorrectly 
chosen or malpositioned (11, 12). Our dog 
was presented with a mediolateral piston 
effect which was noted when comparing 
the extended and flexed ventrodorsal 
radiographic views of the pelvis. Identical 
problems were encountered for the femoral 
component in a similar human prosthesiso 
where aseptic loosening ranged from six to 
21 % (31, 32).  
Femoral cortical bone loss is a reported 
complication of stable and unstable ce-
mented THR (9, 10). For our patient, the 
trochanter had a large void which was 
caused by osteolysis due to the persistent 
movement of the loose femoral neck com-
ponent.  
However, the ultra-high molecular-
weight polyethylene particles resulting 
from polyethylene wear has been accepted 
as causing late osteolysis in total hip arthro-
plasties (33). This foreign-body response is 
unlikely to have contributed to bone loss 
and resorption at the implant-bone inter-
face in our patient as polyethylene particles 
were not identified histologically, and the 
patient never used the limb. In a study by 
Hach et al., the revision of the screw-
shaped femoral implant seemed more dif-
ficult because the centering achieved by 
drilling a larger hole was not easy to obtain 
(15). The end result for one patient with 
stem loosening, and one with femoral frac-
ture, was excision arthroplasty because sta-
bility could not be obtained during revi-
sion surgery (15). The increase of cortical 
thickening elicited by Zurich implants an-
chorage to the medial cortex, where most of 
the physiological load is distributed, would 
have overcome this problem (3).  
A medium-sized stem would have been 
more appropriate based on the size of our 
patient. However, a more extended ream-
ing would have been required to achieve the 
correct anteversion of a larger stem, which 
may have injured or broken the already 
weakened trochanter. A locking platel was 
used to bridge this region to prevent a pos-
sible fracture of the proximal femoral 
metaphysis and trochanter. This method 
was previously adopted only to relieve 
stress on thin cortices with disuse atrophy, 
after osteotomies, femoral shaft fractures 
or after implant removals (3, 34). The deci-
sion to buttress the lateral proximal femo-
ral region depends on the extension of the 
bone lysis and possible reaction. The risk of 
a trochanteric fracture due to the large 
proximal femoral defect had to be con-
sidered in our patient.  
It may be concluded that revision with a 
Zurich cementless THR could be a good 
and effective replacement procedure in 
non-infected, highly unstable screw endo-
prosthesis. The fixation of the stem with 
locked screws to the intact medial cortex is 
an effective technique, even when marked 
osteolysis of the proximal femoral meta-
physis and greater trochanter are present. 
This situation would have otherwise led to 
femoral head and neck excision (15).  
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Fig. 4 A) Seven months follow-up oblique and 
B) ventrodorsal radiographic projections of the 
femur and pelvis. Complete integration of the 
acetabular and femoral component is achieved. 
The trochanteric defect is filled in with new bone 
(white arrow).  
A) 
B) 
o Thrust Plate Prothesis: D.O. Weaver and Company, 
Aurora, CO, USA
© Schattauer 2010 Vet Comp Orthop Traumatol 3/2010
181 A. A. Andreoni et al.: Revised HELICA prothesis with Zurich cementless THR
References 
1. Schultz KS, Dejardin LM. Surgical treatment of ca-
nine hip dysplasia. In: Slatter, editor. Textbook of 
Small Animal surgery. Philadelphia; Saunders; 
2002: 2029–2059. 
2. Edwards MR, Egger EL, Schwarz PD. Aseptic loo-
sening of the femoral implant after cemented total 
hip arthroplasty in dogs: 11 cases in 10 dogs 
(1991–1995). J Am Vet Med Assoc 1997; 211: 
580–586. 
3. Guerrero T, Montavon P. Zurich cementless total 
hip replacement: Retrospective evaluation of 2nd 
generation implants in 60 dogs. Vet Surg 2009; 38: 
70–80. 
4. Montgomery RD, Milton JL, Pernell R, et al. Total 
hip arthroplasty for treatment of canine hip dyspla-
sia. Vet Clin North Am Small Anim Pract 1992; 22: 
703–719. 
5. Olmstead ML. Canine cemented total hip replace-
ments: state of the art. J Small Anim Pract 1995; 36: 
395–399. 
6. Olmstead ML. The canine cemented modular total 
hip prosthesis. J Am Anim Hosp Assoc 1995; 31: 
109–124. 
7. Bergh MS, Gilley RS, Shofer FS, et al. Complications 
and radiographic findings following cemented total 
hip replacement: a retrospective evaluation of 97 
dogs. Vet Comp Orthop Traumatol 2006; 19: 
172–179. 
8. Marcellin-Little DJ, DeYoung DJ, Thrall DE, et al. 
Osteosarcoma at the site of bone infarction associ-
ated with total hip arthroplasty in a dog. Vet Surg 
1999; 28: 54–60. 
9. Bergh MS, Muir P, Markel MD, et al. Femoral bone 
adaptation to unstable long-term cemented total hip 
arthroplasty in dogs. Vet Surg 2004; 33: 238–245. 
10. Bergh MS, Muir P, Markel MD, et al. Femoral bone 
adaptation to stable long-term cemented total hip 
arthroplasty in dogs. Vet Surg 2004 ; 33: 214–220. 
11. Marcellin-Little DJ, DeYoung BA, Doyens DH, et al. 
Canine uncemented porous-coated anatomic total 
hip arthroplasty: results of a long-term prospective 
evaluation of 50 consecutive cases. Vet Surg 1999; 
28: 10–20. 
12. McKee W, editor. BFX results and complications: 
(60 cups, 28 stems). 14th ESVOT Congress; Mu-
nich, Germany; 2008 September 14: 147–150.  
13. Fitzgerald RH Junior. Infected total hip arth-
roplasty: Diagnosis and treatment. J Am Acad Or-
thop Surg 1995; 3: 249–262. 
14. Fitzgerald RH Junior. Diagnosis and management 
of the infected hip prosthesis. Orthopedics 1995; 
18: 833–835. 
15. Hach V, Delfs G. Initial experience with a newly de-
veloped cementless hip endoprosthesis. Vet Comp 
Orthop Traumatol 2009; 22: 153–158. 
16. Bolliger C, De Camp CE, Stajich M, et al. Gait analy-
sis of dogs with hip dysplasia treated with gold bead 
implantation acupuncture. Vet Comp Orthop 
Traumatol 2002; 15: 116–122. 
17. Montavon PM, Tepic S. Surgical Technique: Zurich 
Cementless Total Hip course. University of Zurich , 
Switzerland; 2001 July 19-20. 
18. Ota J, Cook JL, Lewis DD, et al. Short-term aseptic 
loosening of the femoral component in canine total 
hip replacement: effects of cementing technique on 
cement mantle grade. Vet Surg 2005; 34: 345–352. 
19. Skurla CP, James SP. Postmortem retrieved canine 
THR: femoral and acetabular component inter-
action. Biomed Sci Instrum 2004; 40: 255–260. 
20. Skurla CP, James SP. Assessing the dog as a model 
for human total hip replacement: analysis of 38 
postmortem-retrieved canine cemented acetabular 
components. J Biomed Mater Res B Appl Biomater 
2005; 73: 260–270. 
21. Skurla CP, Pluhar GE, Frankel DJ, et al. Assessing the 
dog as a model for human total hip replacement. 
Analysis of 38 canine cemented femoral com-
ponents retrieved at post-mortem. J Bone Joint 
Surg Br 2005; 87: 120–127. 
22. Olmstead ML. Total hip replacement in the dog. 
Semin Vet Med Surg (Small Anim) 1987; 2: 
131–140. 
23. Olmstead ML, Hohn RB, Turner TM. A five-year 
study of 221 total hip replacements in the dog. J Am 
Vet Med Assoc 1983; 183: 191–194. 
24. Hamblen DL. Diagnosis of infection and the role of 
permanent excision arthroplasty. Orthop Clin 
North Am 1993; 24: 743–749. 
25. Lee KC, Kapatkin AS. Positive intraoperative cul-
tures and canine total hip replacement: risk factors, 
periprosthetic infection, and surgical success. J Am 
Anim Hosp Assoc 2002; 38: 271–278. 
26. Montgomery RD, Long IR Jr, Milton JL, et al. Com-
parison of aerobic culturette, synovial membrane 
biopsy, and blood culture medium in detection of 
canine bacterial arthritis. Vet Surg 1989; 18: 
300–303. 
27. Engelbrecht DJ, Weber FA, Sweet MB, et al. Long-
term results of revision total hip arthroplasty. J 
Bone Joint Surg Br 1990; 72: 41–45. 
28. Pellicci PM, Wilson PD Jr, Sledge CB, et al. Long-
term results of revision total hip replacement. A fol-
low-up report. J Bone Joint Surg Am 1985; 67: 
513–516. 
29. Elke R, Berli B, Wagner A, et al. Acetabular revision 
in total hip replacement with a press-fit cup. J Bone 
Joint Surg Br 2003; 85: 1114–1119. 
30. Tepic S. Developement and mechanical basis for 
Kyon THR. Proc 14th Annual Am College Vet Surg 
Forum; Denver, CO, USA; 2004 October 6-9: 
289–291. 
31. Huggler AH, Jacob HA, Bereiter H, et al. Long-term 
results with the uncemented thrust plate prosthesis 
(TPP). Acta Orthop Belg 1993; 59 Suppl 1: 215–223. 
32. Sharma S, Verma G, Draviraj KP, et al. Early results 
with the thrust plate prosthesis in young patients 
with osteoarthritis of the hip. Acta Orthop Belg 
2005; 71: 182–188. 
33. Zhu YH, Chiu KY, WM T. Review Article: Polyethy-
lene wear and osteolysis in total hip arthroplasty. J 
Ortho Surgery 2001; 9: 91–99. 
34. Liska WD. Femur fractures associated with canine 
total hip replacement. Vet Surg 2004; 33: 164–172.
